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CIA/RR PR.zp
{CRR Project 58-51)

SECURITY INFORMATION

PRODECTION AND CORSUMPTION OF AUIMINOM IN THE SOVIET BLOC*

Summary

Aluninum is & metal of major importancs to the Soviet Bloc because
of its extensive use ir the mamifacture of aircreft end weapons as
well ag in war-supporting industries. Im an effort to bulld up an
aluninvn reserve, the USSR has been inereasing its own production of
aluminum as well mss bullding up the production of the Batellite
countries. With the initiation of COCOM (Coordingting Committee on
East-West Trade) and the passing of the Battle Act of 1951 it has
become difficult for the Soviet Bloc to import salumismm. In a further
effort to increase the regerve, the USGR hes lnsisted on the inclueion
of even small smounts of alunmimim imports as & prerequisite to many
trade agreements. There ie evidence that the Soviet Bloe also has
been importing aluminum 1llegally.

Although there are oo ehorteges of the rew materials for
producing aluminum in the USER,ite oun deposits sre neither high-grade
mnor located neer good transportation, and the USSR imports high-grade
bauxite from Hungary. The use of thermally geporated electric pover
tends to mske the cost of Soviet Bloc aluminum high. Jpon the completion
of hydroelectric generating stations, the cost probebly will be reduced.

Aluminum is produced in the USSHE in seven plants, with the two
largest at Kemengk-"lral'skiy sand Krasnotur'insk in the Tfrals erea.
Others are located at Kandalakshs, Yolkhov, Zapcrogh'ye, Yerevan, and
Btalinek. Reports indicate that an additicnsl plant is under con-
struction at Ckherepovets, north of Moscow, and that an slumine reduction
plsnt is plenned in the Angare River region in Bastern Siberia.

Alumioum production in the Satellite countries is increasing. It
is believed that aluminum ias delpg sroduced in Eazst Germaoy at
Bitterfeld; in Hungary at Tatebanya, Ajke,exd Inota; and in China at
Cheng~Tien and that plents are planned for Czechoslovakis, Rumania, and
Poland. )

Egtimated production of primary slumisum in the 'S8R for the fiscal
year 1952-53 is 232,500 metric tons, and the planned cbjective for 195%

* ‘This report contalns infcrmation availlable to CIA as of 1 Jupe 19%2.
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ie k40,000 metric ‘tons. The production of aluminum for the Soviet Bloc
in the fiscal year 1952-53 is estimated to be 279,100 metric tons of
primary alumimus and 20,900 metric tone of old-scrap \worn-out machipery
and other items),* end it is estimmted that the 1955 production of
aluminam in the Soviet Bloc will be 575,000 metric tons of primary
aluminum and 619,000 metric tons of primary slumimum and old ecrep.

legal shipments of alumimm in 1951 from COCOM countries to the
Soviet Bloc amounted to more then 4,500 metric tons. The Soviet Bloc
has incisted on the inclusion of even relatively small amounts of
alwninum imports ms @ prerequisite to ratificetion of trede egreements.
Illegal shipments in the fiscel year 1951-52 amounted to epproximstely
11,000 metric tons.

Tt 1is estimate® that the Soviet Bloc will be able to allocate
sbout 87,500 metric tons of alumipum to their metal reperves in the
fiscal year 1952-53 and that the total reserve in June 1953 will be
382,500 metric tons.

Consumptior of alumimim by the militery segment of the Soviet Eloc
is estimated to be slmost Lh parcemt of total conpumption. War-supporting
industries are estimated to sccount for almost 35 perrent, leaving
21 percent for other uses.

Since about 75 percent of Soviet Bloc primary aluminmum is produced
by thermally generated power, it is believed that the generating plants,
ag well ag trensmitting, switching, and rectifying eleclrical equipment,
are the most vulnerable segment of the Soviet Bloc alurinum industry.

It is comcluded that the Soviet Rloc is currently produsing enough
alupinem to meet essential militsry requiremente, t¢ supply its war-
suprorting industries, to supply housshold and other requirements, and
10 allow enough for addition tc the metsl reserves. The legal end
illegal purchases of aluminum and reports of aluminum shortsges within
the Ploc, as well as annpunced plan cbjectives, indicate thet additiopal
alumicum is neaded by the Bloc to meet fully its requirements, locluding
planned reserves.

+ Wew screp, geperated during mamifacture asd returning to msuufscture.
is not ccunted as production in this reporc.

P
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1. Introduction.

' Alumima is a light welght metal with a specific gravity o»F 2.70,

T v:ighing 167 pounds per cubic foot, a llttle more than cm-third me
mich & s‘teel- On exposure to sir it assumes & blulsh tirgs becaus
of the formstion of oxides on thc purface. Once formed, thesh owides

. tepd to prevent further oxidstlic Aluminum 15 never fmm 1o mmbuee
in its metallic fom. Alumins iﬂ alunioum oxide {AlpCs) ord mwy W
produced from bauxite by rnmmrf v imparitics an:i cm;fiwd m‘m

: Priwy alumm.nr 18 1ls0 called virgin aluminum a0d ir &fvnu...: sl
siunizam extrected from ite ores. Commercial-grade prigary sluminuo
extracted from alumins ranges from sbout 05 to 9.5 percept pure,

" depending oa the purity of the materials used amd the officienmcy of
the masufecturing process. Aluminum cf higher purity sppioxinatirg
00,0y perdent may be prepsred but is In littlo demapd except for epiolznl
parposes sich 83 rolliug of foil.

« Secondary aluminum {scrap aluminum) iz divided into ,1; MR BCTHD
- which 1s metal of kuown composition euch sg punchinge, cl H:inbiz,
turnings, and reject: from mapufecturing operaticns amd {7 old
scrap, which ig siuch met.al £S worn-out eugioe parts and obsolete or
- broken cbjects.

Beuxite is an earthy mineral, heving the ths caretizel compesition of
slunioum oxide, plus one to three molecules of zombiped water. The
- dihydrate form of bauxite theoretically comtains Th pexvent alumips.
High-grade bauxite contains at least 55 percent alumins, the balsncs
being water, silica, iron oxide, and sgmaller amounts of other fmpurities.
Bauxite eonta.m.ina under 50 percent al»mina is cnnsidrred tr Yo low-
grade.

i1, Met.hodz: and Processes of Production.

 The usual practice. for production of mum.m:m rrf:;m Al wnl i
minerals iovolves (1) the extractior of alumina from the cre fusual iy
baixite) and ‘2) the reduction of alumipa to slwnimum Ly elestrolysls
After reduction the alucilmum 1z further proccssed by allaying with ather
metals, b;y casting, forging, rolliog, or cther working procose=s; aad By
extrusiop. These last processes resuit in the so-culled somif abricatef‘
products, . su.ch as cheets and lngots, which are Turtier Erocesseﬂ Aad
rubrica‘ted into finighed manufectured parts, cvmmntu, and s.ﬂfm &

TR NI H] WP W W TR T T T I TR I T YT T, e

€«
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A. Extresction of Alumina.

1. Bayer Process.

Extraction of alunina from ore is classicully done
by the Bayer process, in which calcined bauxite is ground in ball
mills snd then mived with ceustic soda solution in & stirring tank.
The mixture is then placed in steam-jacketed sutoclaves and heated
for scveral hours, the temperature used depending on the composition
of the ore. The trihydrate form of bauxite is more soluble than the
monohydrate form, since the former goes into solution &t Just over
the boiling point &t atmospheric pressure, and the latter uires
up to 180°C spd e more concentreted caustic sode solution. 1/#
Europesn bauxites are essentislly of the monchydrate type. 2/. In
either case the recoverable alumina is dizsolved in the form of
sodiun aluminate, which solution is settled, filtered, seeded with
alumimm hydroxide, end allowed to stend for several days. The
precipitated slumimam hydroxide is recovered by filtration and
calcined in tubuler rotery kilns at 1,000°C to 1,1000C, yielding
aluming of 98 to 99.5 percent purity. Impurities ere typicsally
0.7 percent water, 0.1 percent silica, and 0.1 percent iron oxide.
The red nud remaining after decanting and filtering the sodium aluminate
may contain comnsidereble elumina if the original bauxiie was high in
gilica, simce each pound of ailics coxbines with 1 to 2 pounds of alumins
and 1/2 to .1-3/4 pounds of sodium oxide in such compounds ms 2Na0
{sodium oxide), 2A1203{slumimm oxide), 35102(silicon dioxide). 3/ The
red mad mey ke sent to waste or may de reworked by the sode~lime-
ginter process deseribed below. Tt 18 belleved practicelly sil the
alunine in the USSR and Europeen Sateliites is deing produced by the
Beyer process et this time.

2. BSoda-Iime-Sinter Process.

The soda-lime-sinter process has been used in conjunction
with the Bayer process in treatment of oresg containing up to 13 percent
silica {7 percent wus formerly considered to be the maximum allowable)
and for extrscting alumina from red md residues. For treatment of these
regidues, the red mud is sintered with sods esh and lime in large
celcining kilns. The slumina is diesolved in the form of sodium

. aluminate, which is leached from the residu: and precipitsted in the same
menner as the originel Bayer solutions. i/ Modifications of this process

¥ Footmote references 1n arabic nmumerals ere to sources listed in
Appendix C.

b oo
SeE~C-R-E-T
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heve been used in the USSR for recovering alumins from lowv-grade
bauxites. The soda~lime-sinter procese also cen he used divectly on
low-grade ores such as aluminous cloye and may be the basic process
ueed for production of alumine in Chins.

3. Tower Frocess.

This process was introduced at Lippwerke in Germany
during World War II and is being installed in Yugoslavis &t the
present time for production of alumine for the Strnisce plant. 5/
Part of the alumina production of the Leutewerk plant, which wag die-
mentled and shipped to the USSR, was obtained by meens of the Tower
process. 6/ Hence the process 1s well known in the USER and may be
used, particularly in the future, for aluminas production. In thie
procees, coarsely ground, calcined beauxite is contimucusly treated at
180°C with caustic soda golution in tell towers. By using caleined ore
and working countercurrently, & high elumina content is reached. The
ratio of sodium oxide to alumina is 1 to 4 for the Tower process &s
against 1 to 9 for the Bayer process. By this lmnovation, less liquid
snd hence leas heat are required, and no thickening is needed. Capital
coste and lsbor are 2lso less. Bauxite higher in silice than is
acceptable for the Bayer process way be used. 7/ Treatment after
solution of the alumina is eseentielly the same as for the Bayer process.

k. Pedersen Process.

The Padersen process extracts both iron end alumina fron
bauxites. In this process, bauxite and limestone are smelted together
and form iron end & celcium aluminate slag. The sleg is then lesched
with soda ash end ceustic sode solution. Alumina is precipitated partly
with sodium hydroxide seed and pertly with carbon dioxife. 8/ It is
believed that this puocess, or a modification of it, wes used in the
USSR st the Zaparozh'ye eluminum plant 9/ but was sbsndoned after high-
grade bauxite became svellable. 10/

5. Alumins from Alunite.

Alunite (hydrous potsssium sluminum sulphate) cen be
treated to yield alumina by several processes, including the Kalunite
and Moffat procesees and Jepanese processes. Production of alumine from
alunite was proposed in Azerbaydzhen SSR to supply the Yerevan Aluminum
Plant, 11/ but there is doubt thet the proposed elunite-alumina plant ves
ever constructed. Bauxite shipments from Bungsry over the Black Sea have
been reported 12/ sod could well be supplying the Yerevan plast. In the

-5 -
S-E-C-R-E-T
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8, during *.I'orm Wer II, aluaite ves considered to be @ source of alunink
‘beceuse much of the US bauxite reserves are of lov grade. ITo spite of
this, alunite was never successfully utilized as & sourcs of slumins, and
US postwar produstion of alumina is almost éntirely from bsuxits.

6. Recovery from Wepbelita.

In the Xola Peninsule area of the USSR there are huge
deposite of apatite (e phosphate minersl utilized for the produstion of
fertilizers) aasocisted vith nepbelits. The wnalysis of tho nephelite
aversgas 30 percent sluminun dioxide, 42 percent silicon dioxide, 2 to
2.3 perceat iron oxide, 2 to 2.5 percent calcium oxide, 5 to 6 percent
potassium oxide, 12 to 13 percent sodium oxide, and 0.5 to 0.7 percent
phosphorus pentoxide. In the late 1930°s, materiel imput requirements of
alumina produced from nepbelite were high (8 to 10 tons of lime sod 4.5
tons of coal per tom of produced alumina), and it is believed the project

1. Materials Reyuirements for the Production of Alumina.

Teble 1% indicates materimlis input requirements of various
ores and p-ocesses for the produwction of alumina. Tiw grade of basixite
frocesscd has » tremendous influence on the enount of materisls needed
for producing alumina. %o produse 1 metric ton of alumine, bauxite
containing 61 percent alumina and 2 percent silica requires oxly 1.88
metric tons of reagentes (omitting the cosl required for heat) as compared
with 3.33 metric tons for bauxite conteaining 51 percent alumina and
14 percent silica. In sddition, tbe requirementm for coal, lebor, amd
capital equipment are greater for the lover-grade bauxite.

Relatively lerge materimle requirements are indicated for
the soda-lime-sinter and nsphelite processes.

In the USSR the originally used Tikhvine ores snalyzed
oaly sbout 48 percsnt alumina end 10 to 20 percent siliem. Bepce ioput
requirenents were high for this ore. %The North Urals ares supplying
Kraznotur’inek and Kanmensk.Ural'skiy reportedly contaim 56 percent alumine
and 3.7 percant silice, b/ and inputs would de correspondingly less.
Huogerian bauxite is ~grada, the meterial being shipped to the USSR
saving & ratio of alumine to silica of 13 or 14 to 1, 23/ and would be
mich cheaper to0 process than the Tikhvime ores.

¥ Nble 1 follows on p. 7

-6 -
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B. Reduction of Alumina.

1. Ball-Beroult Process.

_ The commonly used method for production of aluminues .
from aluming at present is essentially the seme as the originel
process devel independently by Esll in the US and Heroult in -
France about ., In this procese, aluming is dissolved in melted
cryolite, the alumina then being disassociated into priméry alumimm
anfl oxygen by an electriec current conductad into the molten bath by
carbon electrodes. The alumlimm settlee to the bottom of the molten
bath and 1e preriodically removed and cast into pigs. The oxygen
egeapes and conbines with carbon in the electrodes. The elesctrolytic
bath is lined with cexrbon which acts as the negative electrode ani
which elso is noaresctive to molten albuminum ord to the bath. Carbon
linings lest a5 long as 2 years 1f cerefully made, but owe flsus
or crecks develop, the electrolytic cell soon shorta cut, and the
vnlt thea mast be et down while the carbon lining is replaced.

2. Materials Requirements for the Reduction of Alumine.

The production of alumimum from alumina requirese 2 metric
tons of alumins per metric ton of aluminum produced and, iu eddition,
approximately 0.5 metric ton of a relatively pare carbon such as
petroleun coke, C.15 metric ton of pitch for binder, and G.025 to
0.03 metric ton of both cryolite end alumimm fluoride for fluxes.

In addition, & tremendous amount of elecirical esergy is required,
ranging from 20,000 to 25,000 kilowatt-hours (kwh) per metric ton of
alumirom -

IIT. Froduction and Supply of Aluminum in the Soviet Bloc.

A. Production.
1. Primary Alumioum.

Estimates of the productiom of primary aluminwm in the
Soviet Bloc are summerized in Teble 2.%* vhich covers production
estimates for the years 1948 to the fiscal year 1952-53 and
anticipeted production for 1955.
a. SER.
(1) Geneval.

Aluminurc in the USSR is produced by mesns of
expensive thermally generated eleciric power at Kamensk-Urel'skiy,

¥ feble 2 follows on p. 10.
- 9 -
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Estimated Production of Primary Aluminum in the Soviet Blce

19k8-55
Thousand Metric Tons
Fiscal Year

Country agh8  1gh9 1950 1951 = _1952-53 1955
USSR 24/ 135.0 155.0 170.0 200.0 g/ 232.5 %:0.0 b/
Hungary cf g:b 1o R4, 22.0d 2.6 4 k.o é
East Germany e/ 0 o 0 5.0 2.5 25.0 4/
Czechoslovekia 0 0 0 0 0 40.0 &/
Rumenisa ' 0 0 0 0 0 5.5 af
Poland 0 0 0 0 0 18.0 4/
China £/ 0 0 0 1.5 1.5 5.0

Total b 169.0  170.0  228.5 279.1 575.5

a_ Based on Fourth Five Year Plan (3.0 Tines 1950 production by 19557,

b, Accuracy estimated to be correct within the range of plus 5 percent to
minns 20 percent.

¢. Estimated to be mccurate up to 1951 within Plue or mimus 10 percent,
and for 1951 within plus 5 percent to mimus 25 percent.

d. Based on defector reports for the Furopean Satellite countries.

e. Estimated to be sccurate within rlus or minus 25 percent .

f. Ho estimate of sccuracy can be msade.

- 10 «
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Krasnotur®ingk, snd Stalinsk, and possibly partly by thermally generated
electric pover at Zaporozh'ye, where industrial demands may Lave out-
stripped the aveilsble hydroelectric power resources. Hence, probably
three-fourths of the salumipum produced in the IJSSR is reduced from
alunine by thermally genersted electric power, which is basically higher
in cost than hydroeleetric power.

Mines in the Hurtbern Urals erea st Severoural'sk 25/
exre believed to be in operation supplying the plent st Krasunotur'insk
possibly the plent at Kemensk-Ural'skiy. The Stalinsk plant alsc is -
obtaining its bauxite locally. 26/ Tt 18 believed,; hovever, that some of
the UBSR aluninum plants use imported buuxite. Total USSR beuxite re-
serves have been estimated et 28 million to 62 million metric toms. 27/
The economically recoversble quantity is sbout 40 million metric tons
of which sbout 10 million to 15 million metric tons mre cousidered to
be high-grade bauxites. In the USSR, lov-grade Tikhvine bauxites, wbich
would be considered uncconomical in the US, have been used. The
exploitation of Bungarian bauxite tends to decremse this veakness of
the S8R, but the long heuls by lmnd tresmsportation meke Hungerian bauxite
expensive.

There 4o not sppear to be basic shortages of any of
the items used in the production of aluminum. Supplying these items
to the sluminum industry, however, is thought to put s strain on the
Soviet eccaomy. '

No details on the plspned expansion of sluminum
production in the USSR are avalleble, excepl that the wstexr power resources
of the Angars River are to be used for the alumioum industry. 28/ The
Angers River drsins Lske Baikal in East Siberie. Since the Filth Five
Year Flan states thet vork on tapping the power resources of the Angara
River is to be started during the 1950-54 pericd, it seems doubtiful that
the hydroelesctric projects could bte completed and eluminum reduction
facilities ingtailed to the extent that muck of the proposed production in-
crespe could be echieved in thie area. An aluniprum reduction plent 1s
8150 reportedly under construction at Cherepoveis, Vologds Oblast . 29/

{2} Plants.

Production of primery alypninum in the *B8SR by
plante snd economic regions ig estimated in Table 3.%

# Teble 2 follows on p- 12.

S-E~C-R-E-T

e . e - e u—

Approved For Release 1999/09/02 : CIA-RDP79-01093A000300050003-8



Approved For Release 1999/09/02 : CIA-RDP79-01093A000300050003-8
S-E~C~R~E-

LoD R S -

Estimeted Anmual Prodwction of Primery Aluminum in the USSR 30/

July 1952
Sousend Metric Tons
Anmizal Regional Avnaual
Economic Region®  locetion of Plamt Froduction Rate Totul
Ja 30
Marmensk Oblast Kandalekaha 20
Ieningrad (Oblast Yolkhov 10
11
Ukraine 8SR Zwporozh'ye 25
¥ - - 10
Armenign SSR Yerevan 10
VIIL 130
Sverdlovek Oblest Karmensk-Ursl'skiy i {s)
Bverdlovsk (blast Krasnotur'inslk 60
=X 30
Renmerovo Oblest Stalinsk 30
Total _ ' 225

% Feonomic regions are ms outlined in CIA map MJSSR Economic Regions,”
12048 CIA 9-51.

{1) General.

{(s) HBungery.

. _ Bungery posseszses some of the lergest and best
bauxite deposits in the world. The reservas ere reported to have produced
over more than 250 milliocn metric tons in 1938. 31/ The deposits, which are
located in the Vertes, Baskony Hegyseg, ¥agy Hersany, and the Borzsonyi Hegyseg
mountaing, are near good transportation and are easy to mine. It is
believed that Bungary is eupplying about 800,000 metric tons of hauxite to

- m -
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the USSR each yeer, by wey of barges loaded st Komaron or Budspest
and unlogded st Ismai i or Reni, from vhere it is shipped by rail or
boat into the USSR. ;&_3/

This amount of bauxite is more than 70 peicent
of the ee'tima.ted total bauxite requivements for every purpose in the 7ISSR.
Bungary is thus reportedly supplying aspproximately one-balf of the total
estimeted European Soviet Bloc requirements of bauxite. The bauxite is
repoﬁ,z/ly of high purity, with = ratic of aluminatc silice of 13 or 14
to 1.

Bupgeary is deficient in electrical energy
developed from waterpover and is dependent on outeilde sources for most of
the other inpate iato the alumimm industry. Much incresge over the
proposed 1955 production of alumimum ts not senticipeted.

’b) Esst Germany.

At the emd of Vorld Wer II, almost ell of tiw

aluminen production equipment in Esst Germany wes diamsatled and shipped

to the USSR. East Germany still retmins the technical ebility to produce
aluning and elumirum but has no native soureces of beuxite and iz short of
electrical energy. Bauxite is to be supplied to East Germsny from Hungary -
Originael reported piame for Best Germany called for over 30,000 metrie tons
of primary alumipum in the 1952-53 period. 35/ These plans have reportedly
been considerably reduced becmuse of capital requirements 3_/ and shortages
of rew materials. 37/

{c) Other European Satellites.

As indicated in Tebhle 2, anticipated alumioum
production for 1955 includes production in Czechoslovekia and Rumanis.
Hauxite for Czechoslovekia is reportedly to be ehipped from Bungery, 36/
and Rumenle is to be supplied vith domestic ore. 39/ In neither country
is there sufficlent chesp power availsble, and it appesrs that the building
of the eluminum industry in these countries follows the Soviet pattern of
wmeking the SBatellite countries independent of Soviet exporte to the greatest
2xtent poasible.

{d) China.

Little is kacwn of the Chinese alumirum industry
gince China was taken over by the Commnists. There are lwrge reserves of
aluminum ore, but cheap pover appears to be deficient.

{2) Planta,

Alumirum production in the Satellites as of Jfuly
1952 13 belleved to be distributed as shown in Teble L #

5 fmhie b follows on P
Approved For Release 1999/09/02 1GIA-RDP79-01093A000300050003-8
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Estimated Annusl Production of Primery Alumi.mm in the Satellite Countries

Jaly 1652

Thousend Metrie Tons
Country Location of Plant Production Rate
LEast Germany Bitterfeld 10.0 1}:_:)/
Rungary Tatabanya 11.0 ’é.j
Ajka 1.0 E‘j

Tnote 0 L3/

Czechozlovekia Svaty-Kriz nad

Aronom o af %'h/

Rumania Unknown 0b/ Eg/
Polend Krekow aree 0 ¢cf ,
China , Chang-Tien 4/ 1.5 L7/

I.'Otal § 32—‘ ’5
B. Scheduled to start limited operations August or Septemver 1052 Vith &

planned capecity of 40,000 metric tons.
k. 5,500 metric tons planned by 1955.
¢, 18,000 meiric tons plenned cepacity.
d. #ear Tsingteo-Tsinan Railroed.

2. Secondary Aluminum.

The Soviet press has stated that secondary sluminum production in
the JSSR amounts to over 30 percent of the aluminum produced in the USSR. L&/
This figure is believed to be fairly eccurete end usable for estimation
parposes for the entire Soviet Bloc, since it confarms rea.sonably well to
recent data on Vestern production of sccondary aluminum. In 1949, for
example, the production of seconmdary alumimum in the 16 was sllightly over
23 percent of the total US production of alumimam, 49/ and in 1950 vas
almost 25.5 percent of the total IS aluminum produced. 50/ According to
deta compiled by the UN, the production of secondsary alumimmm in France,
Germapy, the UK, and the S in 1950 was ope-third of the total alumlinum
production in these countries. 51/ By using the primary aluminam production
figures in Table 2 and epplying & 30-percent factor, the estimated secondary
aluninum production in the Soviet Bloe for 1950 to 1955 1s derived; as
shown in Table 5.% Production for 1948 and 194 was not calculated, since

the percent factor may be higher beceuse of remelting of war screp.

% Table 5 follows on p.15.
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Estimated Production of Secondary Aluminum
in the Soviet Bloc 52/
1950-55

tThousand Metric Tons

P gonl
1950 1951 1952253 1955
51.0 68.5 83 .7 2.7

ln discussing the importance of secondary aluminum to the
Soviet Bloc ecomomy, the distinction between new and old scrap should
be smphasized. i(See Introduction.) Since consumptlon figures tor
various industries do mot reflect the new scrap generated as being
subtracted from the total consumption, consumption figures could be
mislesding. New scrap should be considered as materiszl in a pipeline
between the ipdustrisl consumer and producers of sheet sluminum oY
other semifabriceted forms, and not as alumizmum production. In the
WS 1in 1949, T5 percent of the secoudary alumioum recovered was ia the
form of nev screp and 2% percent in the form of old ecrap. 53/ This
figure has been edopted for purposes of estimating Soviet productiorn.
For estimarion purposes, a time leg of 6 months for scrap from newly
sroduced alwninum to return to supply has been used. 5hf

3, Total Froduction.

The estimated total of sluminum available to the Soviet BRloc,
prinary aluminum and old scrap, is given in Tsble &.%

8. Imports.

1. legal.

Official reports of COCOM {Coordinating Committee on East-
yegt Trade) indicste that shipments by COCOM countries in 1951 totaled
I, 589 metric tons plus an undetermined smount reported in value only. 2_6_/
he CODOM countries attempt to keep aluminum from the Soviet Bloc, but

AL SR St

F¥able &6 follows on p. 16.
- 1_3 -
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Estimated Total @/ Alumimm Produced in the Soviet Bloc
Excluding New Scrap 55/

15950-55
Thousand Metric Tons
Figcnl
1950 1951 1952-53 1955
183 . 244 300 619

a. Totel production 15 calrulated ac primery production
pius old scrap. Old scrap is calculated as 0.30 x 0.25 x
primary producticn. See above in text.

" avellable ipformetion indicstes that the Soviet Bloc hes insisted oo the
inciusion of evean relotively small zmounts of aluminum lmports as e
prevequisite to ratification of trade agreements. For example, the
Norveglian delegate to COCOM stated that irclusion of exporte of aluminum
to tbe 'S8R was pecessary to obtain ratification of its trade agreement
with that country. 57/ Asother exemple of the emphasis the Soviet Bloc
is placing on aluminum is the 1951 Polish-Austrian segotiations, in which
Poland offered generous concessionsg for inclusion of exports by Austria
of aluninum as a tern of their trede agreement. Poland offered to reduce
the priee of Polish coal by $C.50 per metric ton in return for the
inclugion by Austris of 500 metric tons of aluminum in the trede egree~-
ment, An additionsal reduction of $0.50 per metric ton was offered Zor
each 500 metric tobs of alumimum supplied. 58/ Since each reduction of
$0.5C per metric ton would seve Austria $500,000, the emphssis on ilmporting
alumimm is appareot.

There are reports of shipments of aluminum from non-COCOM
Jesters countries to the Bloc. 59/ A totsl on these shipments is not
avalliable at this time. It is estimated, however, to be in the
npeighboriiond of 1,000 metric tops per year.

2., Illegal.

With the initistion of COCOM 60/ im 1950 svd of the Battle
Act in 1951, 61/ many shipments of sluminum into the Soviet Bloc, which
previously would heve been merely normal import-export trade, either
had to ceese, or hed to be done illegully. Many such illegal shipments
have been detected, and the difficulties =ncountered in meking these

. 16 -
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1llegal purcheses, a3 well as the higher prices pald and the sdditionzl
trensshipment chorges incurred, indicete e great desire on the part of
the Sowviet Bloc to cbtein elisnimm, even in relatively smail individual
amounts.

Considering the reserve which the Soviet Bloc ie believed
to heve sccumtleted, 1t might seem that the illegal purchases of the :
Satellites bave not been msde to bulld up the USSR ressrve, buc ratoer
for Satellite production required by the USSR. The fact, however, thet
illegal shipments of eluminum into the Setellite countries must be
paid for in hard cash, of which they are short; togetber with the
emphesis which the USSR itself placed on purchases of Nurwegian aluminum,;
indicatesn that the illegsl shipments are ectually purchesed by Soviet
ggents. It is concluded that the USSR has decided that the Sovieiy Blec
needs the alumimm and 1s willing to devote the money and effort necessary
to obtaln it by illegal means. The position of the USSR appears to be
not dissimiler to that of the VS, which limits the use of slumirmm and
imports sluminum at prices sbove the world marketr price but still
gttempts to incresse its reserves.

in egtimete of the smount of aluminum illegally shipped into
the Soviet Bloc during the fiscal year 1951-52 is approximately 11,000
metric tons. 62/ This figure is avp estimate, and the figures used in
ite computation may contaln & certain amount of duplicstion. The Tigure
arrived at is, however, indicative of the fact that illegal trade is
occurring. Since many iliegal shiprents may not have been detected,
tie sctuel figure may be considerably aigher than the estimate glven.

IV, Consumption of Alumigum in the Soviet Bloc.

A. Congmuption by Todustries.

Alundnurm 18 vital to Soviet Bloe planning because of 1ts extensive
uge in the construction of aircraft, gulded missiles, engine parts, and
cther wvar material. It la also important to war-supporting industries
becuupe of its use in the deoxidation of steel, in the mamfacture of
electric pover transmission csbles, end &s a subatitute for copper, as
well aa because of its numercus civilian and domestic uess, whilech ave
less important in the Soviet Bloc than in the democracies.

Intelligence estinmetes of aluminum consumpiion in the USSR and
the Satellites vary widely. & State Department report indicates that
consumption im G0 percent mililery or paramilitery, with conspumer goods
taking 1,000 metric tons sprmally and industriel consumpticu less than
20,000 metric tons. 63/ Other estimates mpd seports give widely varying

~ 17 -
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consumption petterns end quentities. 6%/ Since such a lack of accurate
information wes encouwtered, the epproach was taken of obtalning
estimated aluwmimun consumptions by various consunming industries, adding
e more or less erbitrary factor based on the essumption thet estinmgies
of a particulsr industry would tend to underegiimmte rather than over-
estimate eluminum consumption, and totaling the results.

Regults are indicated in Teble 7.

Teble 7

Consumption of Alvwmimum in the Soviet Blee
in the Fiscal Year 1952-53 65/

Thousand Metric

Industry Tons Percent

Iron snd Steel 12.5 5.4
Transportetion 25.0 1C¢.9
Elsctricel and Production

Tool Industries 12.0 18.3
Military 100.0 43.6
Household uses 25.0 10.9
Other 25.0 10.9

Total 229.5 1000

In the obsence of definite information, determining the
consumption pettern for alwminum is d1fficuli, because it is
consumed in many industries and locations. This is in contrast to
determining production, because alumirum is produced in relatively
few plants end its production may be estimated by comparison with
known technologicsl information. The approach teken ahove is belileved
t:dhe the best avellsble under the circumstances but is subject to
wide error.

B. Trade in Alumdnum.

7 There are no recorde or reports eveileble which indicate that
the ¥BER or the Satellite countries are exporting eluminmum.

Comparutively little is knowvn sbout details of iﬁtra-nloc
trade in aluminum. The USSR is reported to be s supplier of alumimm
to Bast Germany 66/ and Poland. 67/ Hunpary is reportedly & supplier
Approved For Release 1999/09/02~ ®$A=RDP79-01093A000300050003-8
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of aluminum to the USSR. 68/ Information on intra-Bloc trede is so
incomplete that a detafled picture cannot be sgsembled. It appears,
hovever, that the USSR is willing to supply alumimum to Satellites
which are deficilent in this metal but is willing to do so only in case
the aluminum is used for militexwy or peramilitery products, some of
which are probably returned to the USSR. Woere alumimum cen be ex-
tracted from the Satellites, this is belng done. Projected plans for
alumiram iuvduetries in the various Satellite countries will make them
independent of Soviet deliveries, if accomplished.

Y. Reserves,
The position of the Soviet Bloc as to abumiwum in the Tiscal year
1952-53 ia shown in Table 8.
Teble 8

Balance Statement of Alumlmum in the Soviet Blee
195253

Thousand Metric Tons

Primery Alumisum Production

and 014 Serap 300.0
Imports 17.0 af
Total 317.0
Expoxts Negligible
Consumption 229.5 _62/
Reserve 87.5
Total 317.0

a. BSeme Tigure as for 1951, used srbitrariiy.

The estimeted aluminum reserve of the USSR snd Sctelllte rountries
is indicated in Tuble 9.%

% Table O Pollows on p. 20.
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Estimated Almnioum Resgerve in the Soviet Bloc
June 1953

Thougand Metric Tons

Estimated Total Reserve, June 1952 295.0 &/

Beserve Accumlsted, June 1952 to _

June 1953 87.5
Total 3&,2

&, Egtimgted correct within pius or mimes 25
percent .

The fact thet en alumimun reserve is being built up in the USBER
is indiceted by & mmber of prisoner-of-war (PJ) reporis. One report
indicates that 50,000 metric tone of elumimm were stored in a warehonse
in Moscow. TO/ Other P reports estimate varying emounts of alumimum
rtored. 71/ Data obteined through these sources are B0 fraguentary thet
no independent check of reserves of alumirsnn hes been posaible, but
the munber of reports indicates that slumimm reserves do exist. The
resexves of elumlmim estimated to be availeble to the Soviet Bloc are
not surprising vhen considered from the point of viev of US reserve
Objectives and wer requirements. The Mmitions Board estimaies VS re-
quirements Ffor mobilizetion to be more than 2 million short tons of
alunirgm in the first year, rising to more than 3 million short toms
by the t?i.r& year, and suggests e reserve objective of 3 million short
tons. 72 )

That the Saviet Bloc ic sble to mccumulate a reserve of alunicum
gud still is importing eluminum from the West my appesr to be
contradictory. Since the USSR was shoxrt of saluminum during World War II,
and since its sluminmm industry is relaetively vulnersble from the
standpoint of electridsl egquipment, if not from location, it would not
be surprising if the Soviet Bloe alumirum regerve were bullt up to an
emount sufficient to support a full-ecale war Por a considersble length
of time,

S-EB<C-R-E-T
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¥i. Limitations end Wulnerebilities.

A. limitations.

The limiting factors in the alumlimm industry in the Soviet Bloc
are confined to possible shortages of memifacturing equipment, eleetric
power, and the amount of mopey svailsble to fulfill input requirements.
There are no shortages of rew materials or technical ebllity.

B, WVulnerebilities.

An alwnivunm reduction imdustry is extremely vulnmerabl: from the
roint of view of supply of electrical energy, snd even & short cutorf
in eleciric power is disastrous. If the aluminum melt cools or freezes
in the potline the partislly refiped aluminum must be chipped out before
production can be reaumed. Since an estimated (9 percews of Sowist
Bloc aluminum is produced by electric power generated in vulmerdble
thermel plents, it is believed, therefors, thet the electric power
plante end the tranamitting, switching, and rectifying electrical
equipment are the wogt vulnerable segments of the aluminum industry.
Adequete supplies of raw materials ard fecilities for producing
Jjanafecturing equipment exist within ths Bloc. Export controls snd
preclusive buying of somz types of equipment or meterial, the usual cold
war restrictive procesaes, ave not, therefore, applicable.

Vii. Conclusions.

Tt 1s concluded that the Soviet Bloc is presemtly producing enough
alumizom for military end war-supporting industries smd household
uses plus some 1Or repsrve purposes. Thet the Russlans do aot consider
the spount produced in the Bloc to be sufficient is indicated by legal
apd 1llegal purchases of aluwminum from the West, by reported restrictions
on uses end shortages in the Bloc, and by the tremdndous expansion which
ig plenned for the sluminum industry in the Bloc.

Enough technical knovledge end rav materiels sre aveilable for eny
expansion desired. It is believed, however, that any great expansion
would cause a strain on the present Soviet Bloc econonmy.

The snticlipated sluminum industry expension in the Satellite
countries indicates that the USSR intends that the Sstellites become
independent of the USSR ivsofer as al:mimsa production *s concerned,
Production of eluminman in the Satellites will not be psrticularly
cheap or efficlent but will relieve the Soviet ecomomy of the strain
of produveling the metal.

-21 -
S-E-C-R~E-T

L ]

Approved For Release 1999/09/02 : CIA-RDP79-01093A000300050003-8



Approved For Release 1999/09/02 : CIA-RDP79-01093A000300050003-8
SR ~R-E-P

e USSR bes rapidly svueg to the use of Bungmrien beuxites, apd
it ie believed that Hungery now supplies an smount of bguxile equal
to ebout half of the total Euwropesn Bloc réquirements. %his develop-
ment would tend 4o inerease Bowviet plant capscity and reduce costs
becauge of the higher grade of the Hungarisn bauxites. The USSR ie
P-obably cutting beck on its own beuxite mining and probebly is
mining only the higher-grade bauxite deposits.

In the futwrs, with development of large hydroelectric nprojects,
the cost of elumimum production in the USSR end its stradin on the
general economy will be considerably reduced.
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METHODOLOGY

The egtimates of availability of production of primery and
secondary sluminum in the Soviet RBloc are based on the review
of. handreds of sources and & plant-by-plant survey of the Soviet
and Evropean Satellite aluminum plants. More information is
avalleble on the Satellite than the Soviet plants, and thus
the estimates for the former are considered more firm oxr are
accurate within s narrov margin of error. Consumption estimates
for the Bloc are less firm than production estimates because of
the leck of positive data on USSR consumption later than 193L.
They are believed, however, to be satisfactory.
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APPERDIX B

GAPS IN INTELLIGENCE

Reasonsbly accurste information is availeble on sources end
reserves of alimimm ore in the Soviet Bloc. The largest gaps
are information concerning accurate figures on current output,
inputs, consumption, capacity, smd the degree of completion of
the expansion program of the aluminum manufacturing ludustry.
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APFERDIX C

SOORCES AND EVAIUATION QF SOURCES
1. Eva.luation of Sourcesa.

Reports of the Department of State, (NI, and other govermment
egenciesg axve considered to be the most valusble sources. When these
reports are concurred with vhat was sctuelly seen by & US observer,
they are considered to be foetually sceourate.

Defectors' reports era considered to be next in importance 4o the
US Goverrment egencies' reporte and & step sbove reports of informants.
Care nust be teken, hovever, to consider the beckground of the defector
in evalusting the report. ' '

Informents' reports are of varisble relisbility and must be
compared with othsr sources of informstion. The informesbs' reports
cited im this report, however, are believed to be felirly relisble.

Prisoner-of-war reports are valugble only when & great msny are
availehle on & glven pleond, locality, or mubject. Without swpporting
evidence of & number of prisoner-of-ver repoits or of other '
corroborating informetion, this type of report is of little value.

Soviet and Sstellite precs reports can be used only &8 2 general

background information and sre not considered of value es basic source
data., _ :

- 25 .
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2. Bources.

Eveluations, following the classification entry and Jdesignated
"Evel.," have the following significsnce:

F

L.

V]

-~} v B

+

1
¥ - Ususlly relieble 2
C ~ Falrly relisble

- Completely reliable Confirvaed by other sources

Probably true

1

Possibly true

3
D - Wot usually relisble L - Doubtful

E - Not relieble 5 = Probably falee

-« Cannot be Judged 6 - Cannot be Judged

T.G. Pearson, "The Aluminum Industry," Chemistry and Industry

&@E;_i% London, 17 Wov 1951, p. 288. U, Eval. IR-1.
Fiat Finel Report 989, Alumins Production in Germany, Office
of Military Govermment for Germany, Depertment of Commerce,
13 Nov 1946. Y. Eval, RR-2. '

Pearson, op. cit.

Department of Interior, Buremu of Mines, Minerals Yeerbook,

1943, Yashington, 1945. U.

Fiet Final Report 90O0.

Wilhelm Mulde and Hens Ginsberg, Tonerde und Alumimuim, "Part I,
Alumine, . The Digestion Processes for Dauxites, 1. The
Rew Materials,” Western Qermany, 1951. Fiat Final Report 52h.

Brotuction of Alwminum, OFffice of Militery overnment for
Germany, Depertment of Commerce, 25 Jun 1946. U, Eval. RR-2.
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25X1A2g 5 Study No. 4, ¥ed 1 3.1,

10,
11,
1247
13,

CIA ¥DB 133, 31 Mar 1948, The Ratural Resources of the Kola
Peninsula, translstion from jcation o the 1. Inat.,
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